Objective: To evaluate the relationships between asthma and type and incidence ofpsychiatric problems in a pediatric population.
However, a chronic, potentially severe illness starting early in lifewith the risk of dying from asphyxia may be anxiogenic forchildren and parents and consequently may be associated withpsychopathology. Contradictory findings have been reportedabout the prevalence and type ofpsychiatric problems associated with asthma. Some studies suggest that children with asthma are at higher risk for school and behavioural problems (2) (3) (4) (5) (6) . One group concludes that evidence is insufficientto support this view (7) . Fowler and others reported national data that suggest only a slightly increased risk for academic problems among children with asthma (8) . Celano and Geller emphasize the importance of behavioural problems (9) , whereas Biederman and others found no relationship between asthma and hyperactivity disorders (10) .
Mrazek and others studied 26 children with asthma and 22 control subjects and reported that the asthmatic children suffered psychological disturbances more often and were more depressed than the control children (11) . Bussing and Burket compared 37 asthmatic children, 23 children with hemophilia, and 31 healthy children and found that the prevalence of anxiety disorders was significantly higher in the group with asthma than in the healthy control group (12) . In a large epidemiological study on the Isle of Wight, Graham and others found a higher incidence of psychiatric problems among severely asthmatic children than in others (13) . McNichol and others have reported similar fmdings in Australia (14) , as did Strunk and others in a study of22 children who died from asthma (15) . In contrast, Norrish and others, assessing emotional disorders, found no difference between asthmatic and general populations (16) . Steinhausen and others (17) and MacLean and others (18) similarly failed to find any relationship between emotional disorders and asthma. Kashani and others report evidence for a higher incidence of psychiatric disorders in a group of 56 children with asthma than in a group of 56 control children (19) : diagnoses were based on semistructured interviews (Diagnostic Interview for Children and Adolescent, child version [DICA] , and parent version [DICA-P])and parent self-reports (Child Behavior Checklist [CBCL] ).
Mostofthese studies examined groups with few subjects. All of the authors, except Kashani and others (19) and Bussing andBurket (12) , assessed psychiatric disorders without standardized diagnostic criteria, like the Diagnostic and Statisti-calManual ofMental Disorders (DSM) (20--22) criteria. The studiesused normal control groups or failed to show any difference between groups with asthma and those with another chronic illness. These various and in some cases contradictory fmdings emphasize the need to better understand the relationship between asthma and psychological problems.
The present study assesses psychopathology in a population of children and adolescents with asthma and compares the fmdings with those for patients with another chronic illness. We therefore computed mean psychological questionnaire scores for asthmatic children and compared them with those for insulin-dependent diabetes mellitus (IDDM) patients. Each asthma patient was diagnosed for DSM-IV (22) disorders with a standardized diagnostic instrument. We studied relationships between psychopathology and duration of asthma, sex, and age of the children and assessed their selfesteem and social competence. The hypothesis tested was that asthmatic children are at an abnormally high risk for psychiatric disorders.
Methods

Subjects
The study population comprised 93 asthmatic children (64 boys and 29 girls), consecutive outpatients of the department of pediatric allergology and pneumology at Necker-Enfants Malades hospital (Paris, France). Their mean age was 11.8 ± 2.5 years (age range: 8-17 years), and the mean duration of asthma was 9 ± 3 years. They had mild to severe asthma, defmed according to recent classifications based on clinical feature pretreatment and type and frequency of medication (1) . Mild persistent asthma was defmed as pretreatment symptoms occurring more than once weekly but less than once daily, exacerbations possibly affecting activity and sleep; nocturnal asthma symptoms more than twice monthly, and Peak Expiratory Flow (PEF) or Forced Expiratory Volume in 1 second (FEVl)~80%, predicted with variability of20% to 30%. Mild persistent asthma was also defmed according to therapy with once daily controller medication (long-acting bronchodilator and antiinflammatory medication). Moderate persistent asthma was defmed as having pretreatment daily symptoms, exacerbations affecting activity and sleep, nocturnal asthma symptoms more than once weekly, daily use of short-acting inhaled 13z-agonist, and PEF or FEV 1 > 60% and < 80% predicted with variability> 30%. Moderate persistent asthma was also defmed as therapy with daily controller medication (inhaled corticosteroid and long-acting bronchodilator). Severe persistent asthma was defmed as having continuous pretreatment symptoms with frequent exacerbations, limited physical activity, frequent nocturnal asthma symptoms, daily use ofshort-acting inhaled 13z-agonist, and PEF or FEV 1~60% predicted with variability> 30%. Severe persistent asthma also involved therapy several times daily with controller medications (high doses of inhaled corticosteroid, long-acting bronchodilator, and long-term oral corticosteroid). Fifty-one patients had severe persistent asthma, 30 had moderate persistent asthma, and 12 had mild persistent asthma. None received uninterrupted oral corticosteroids. The children were assessed on a day during which they did not suffer an asthma crisis. They were compared with 93 IDDM subjects recruited from the department of pediatric diabetology at the same Necker-Enfants Malades hospital.
Instruments
Revised Schedule for Affective Disorders and Schizophrenia for School-Aged Children. Present Episode Version. The Kiddie Schedule for Affective Disorders and Schizophrenia (K-SADS-R) is a semistructured interview (23) concerning the mental status of children and the presence or absence of psychiatric diagnoses as defmed by the DSM-III (20) , modified to meet the DSM-IV (22) criteria. The French version has been validated for a psychiatric sample (24) .
CBCL. The CBCL is a 138-item questionnaire to be completed by parents (25) . It provides a standardized description of competencies and emotional and behavioural problems in children aged 4-16 years. The first part concerns social skills, participation in organizations, contact with friends, participation and skills in sport, and academic performance. The second part concerns emotional and behavioural problems classified as internalized or externalized. Internalized behaviour problems include anxiety or depression, withdrawal, and schizoid and somatic complaints. Externalized problems include delinquent, cruel, and aggressive behaviours. A score of 60 was the cutoff for total internalized and externalized scores. The validity and reliability of the French version of the CBCL has been demonstrated using a community sample of 2480 children (26) .
State-Trait Anxiety Inventory for Children. The State-Trait Anxiety Inventory for Children (STAIC) is a self-report widely used to measure child anxiety. It comprises 2 separate 20-question rating scales for state (transitory) and trait (anxiety proneness) anxiety (27) . Only the trait subscale, which reflects long-term susceptibility to anxiety, was administered. The French version has been used in recent studies (28, 29) . We defmed a score of 34 as the cutoff for anxiety disorders, and this gives a sensitivity of 0.73 and a specificity of 0.70 (unpublished data).
Child Depression Inventory. The Child Depression Inventory (CDI) is a 27-question self-report that covers the symptoms of depression (30) . Although originally tested on 8-13-yearold children, the current version ofthe CDI has been validated with a large population of 1O-17-year-olds (31). The French version (32) is widely used in France, with a cutoff score of 21.
Self-Esteem Inventory. The Self-Esteem Inventory (SEI) (33), a self-report test, comprises 58 items to which the respondent indicates whether the statement is "like me" or "unlike me." The items measure self-attitudes derived from 4 sources: self, home and parents, school, and peers. The validity and reliability ofthe French questionnaire has been established using a sample of school-aged children (34) . The mean scores, used for reference, were total score = 33.35, general subscore = 18.64, social subscore = 5.67, family subscore = 4.92, and school subscore = 4.12.
Design
For 1 year, all asthmatic children older than 7 years wereserially recruited at the department of pediatric allergology and pneumology. One hundred and thirteen families were asked to participate. A letter was sent to parents informing them about the objectives and procedure ofthe study and asking for written consent. Only 7 families refused. Two children were excluded because they had mental retardation. Eleven inter. views were stopped because parents did not have enoughtime available and could not return during the study. Parents were administered the CBCL (25, 26) . Children were assessedusing 3 self-reports: the STAIC (27), the CDI (30), and theSEI (34) . In addition, asthmatic children were administered a semistructured interview, the K-SADS-R (24) modified for DSM-IV diagnoses. Investigations were conducted by anexperienced child psychologist trained in using these instruments and blind to the medical treatment and severity of asthma.
During the same year, IDDM children older than 7 yearswere serially recruited from the department of pediatric diabetology of the same hospital. A letter was sent to parents informing them about the objectives and procedure ofthe studyand asking for written consent. One hundred and fifty families were asked to participate. Parents were administered the CBCL (25, 26) , and children were assessed using the STAle (27) , the CDI (30), and the SEI (34) . The IDDM subjectswere not clinically assessed with the K-SADS-R. After having completed the questionnaires, 93 IDDM subjects were included who were comparable to the asthmatic children regarding sex ratio (64 boys and 29 girls), mean age (12.4 ± 3.4 versus 11.8 ± 2.5 years; t-test = 1.19; P = 0.236) and socioeconomic status (SES) (high, 27 versus 18; middle, 47 versus 52; low, 19 versus 22; X 2 = 2.266; P = 0.322). The investigators selecting IDDM patients for study inclusion were blind to their questionnaire results and medical status. The psychopathological questionnaire scores of the excluded IDDM patients did not differ significantly from those ofthe 93included IDDM patients. The mean glycosylated hemoglobin (HBAIC) of this group was 9.4% ± 1.6% (5.8% to 15%),and 77 % of these IDDM patients had a severe illness (HBAIC> 8.4%) with bad metabolic control (mean HBAIC = 9.9% ± 1.3%).
Statistical Analysis
The Statistical Package for the Social Sciences (SPSS) program was used for statistical analysis. Results are expressed as frequencies (%), means, and standard deviations. Groups were compared using Student's t-test (2-tailed probability), the chi-square test, and Fisher's exact test. Relationships between questionnaire scores and other quantitative variables were assessed with the Pearson coefficient of correlation (2tailed significance). Significance was computed with riskex ::: 0.05. (00),2 had AOHO, and 3 had CD or oppositional defiant disorder (ODD).
Subjects were screened for mental disorders with questionnaires filled in by the children themselves (STAIC, COl) or by their parents (CBCL).
In self-assessments to identify psychiatric problems, 35 asthmatic subjects had an anxiety score greater than 34 on the STAIC. Two of these asthmatic children also had depression scores greater than 21 on the COL Thirty-two asthmatic children had a CBCL internalization score greater than 60. Thirteen had a CBCL externalization score greater than 60 and thus could be suspected ofpresenting behavioural problems. Nineteen had a CBCL total score for psychiatric symptoms greater than 60. Parental assessment identified psychiatric problems in 33 patients (a CBCL total score, internalization score, or externalization score greater than 60). 
Results
DSM-IV Diagnoses in Children and Adolescents With
Asthma Diagnostic interviews with K-SAOS-R identified 33 (35%) asthmatic children with at least 1 OSM-IV psychiatric diagnosis (Table 1) . Thirty had at least 1 OSM-IV anxiety disorder,of which 11 had 2 associated anxiety disorders and 3 had 3 associated anxiety disorders. Five children had an affective disorder. Six children had a disruptive behaviour disorder (DBD), with 1 boy presenting with both attention-deficit hyperactivity disorder (ADHD) and conduct disorder (CD). DSM-IV disorders were in many cases associated. Among children with anxiety disorders, I had a dysthymic disorder
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Asthma, Mental Disorders, Competence, and Self-Esteem
Asthmatic children had a total SEI score of 35.1 ± 7.5. SEI subscores were global self-regard 18 ± 3.7, social adjustment 5.8 ± 1.7, family satisfaction 5.7 ± 1.6, and school status S.s± 1.7. Asthmatic children with psychiatric diagnoses had significantly lower self-esteem and poorer social competence (no relational difficulties but significantly fewer activities, worse school work, and lower total social competence according to CBCL assessment) than did asthmatic children without psychiatric diagnosis ( Table 5) .
Comparison ofQuestionnaire Scores Between Asthmaand IDDMGroups
There were several significant differences between IDDM and asthma groups. Asthmatics had higher mean scores in: STAIC, CBCL total T-score, CBCL internalizing I-score, CBCL externalizing T-score but not CDl ( 
Self-Esteem Inventory
Child Behavior Checklist social competence r = 0.46, P = 0.0005). CBCL total scores correlated with STAIC (CBCL total score r = 0.32, P = 0.003) but not with externalization scores (r = 0.2), which give a better assessment of behavioural problems.
The mean CDl score for the 5 patients with DSM-IV depression was 20.8 ± 3.4, and the mean total CBCL score was 63.8 ± 8.0. These values differ significantly from those of other asthmatic children (n = 88; CDl = 7.1 ± 4.2, P = 0.0005 and total CBCL = 52.5 ± 11.6, P = 0.03).
The mean externalization CBCL score (65.3 ± 14.3) and mean total CBCL score (68.8 ± 9.9) of the 6 patients with DSM-IV DBD were significantly different from those of other asthmatic children (n = 88; externalization CBCL = 49.3 ± 9.2, P = 0.001 and total CBCL = 52.4 ± 11.3, P = 0.006).
Psychiatric Variables, Sociodemographic Factors, and Asthma Duration
There was no significant correlation between age or asthma duration and any questionnaire score (STAIC, CD1, SE1, CBCL). There was no significant difference between the adolescents (age> 12 years, n = 36) and the children (age < 13 years, n = 57) as concerns prevalence of mental disorders (31% versus 39% respectively) or mean questionnaire scores (Table 3) . Similarly, there was no significant difference in either the prevalence of mental disorders (Table 1) or mean questionnaire scores between boys and girls (Table 4 ).
SES was not associated with mean questionnaire scores (tested by ANOVA) for anxiety (STAIC), self-esteem (SE1) or psychiatric symptoms (CBCL internalization, externalization, and total scores). There was a significant association between SES and depression level as assessed by the CDl Discussion esteem (SEI scores) did not differ between asthma and IDDM patients ( Table 6 ). We show in this study that our group of asthmatic children had more psychopathological problems than did IDDM patients comparable for age, sex, and SES. This disagrees with Graham and others, who found that asthmatic children had more mental disorders than did normal children but not diabetic children (13) ; however, they did not use DSM-III or -IV diagnostic criteria, did not defme criteria for the diagnosis of asthma, and assessed only subjects aged 9 to 11 years old. No other study has compared children suffering from asthma with those with IDDM for major psychiatric disorders. Some studies have compared psychiatric disorders among children with asthma and children with other chronic diseases and found no significant difference (13, 35, 36) or found fewer disorders among patients with asthma (13, 37) , but these studies used either only small numbers ofpatients (35, 36) or patients suffering from palsy, a neuropsychiatric disease, as the reference group (13, 37) .
Our children with asthma had significantly more internalizing and externalizing disorders, consistent with the fmdings ofKashani's study (19) using CBCL to compare asthmatic withnormal children. The most frequent mental disorders we found to be associated with asthma were DSM-IV anxiety disorders (32%), principally generalized anxiety disorder (26%);in children with asthma, Kashani and others reported a higher rate of anxious symptoms, DSM-III overanxious disorder, and phobia (19) . In a study of 40 asthmatic children who consulted a psychiatric department, we found that 42.5% presented with DSM-III-R anxiety disorders, including 20% with overanxious disorder and 7.5% with affective disorders (unpublished data). Here, we found 6 cases (6%) ofDBDs, a prevalence similar to that in the general population as reported by Biederman and others (10) ; however, children with asthma seemed to have more behavioural problems than did those with diabetes, and they were more externalizing. This difference was not due to sex or SES differences between the groups.
These psychiatric symptoms and disorders were as frequent among boys as girls and among children as adolescents. Asthma might give the same type of adaptative problems whatever the age. All authors agree that age, sex, and SES are not associated with the frequency ofpsychopathology in asthmatic populations (13, (16) (17) (18) 38) . This is unlike the general population, where boys have more behavioural problems and girls more emotional disorders, particularly anxiety disorders (28) . As there were twice as many males as females in the asthma population, a greater proportion ofgirls than boys had affective disorder, but this difference between small numbers was not significant. We found more boys (5 cases) than girls (1 case) with DSM-IV DBDs, but externalizing scores were not significantly different between asthmatic boys and girls, perhaps because ofthe small number of subjects with this disorder. Only Siefert and others have reported a correlation between behavioural problems as assessed by CBCL but not depression and low SES (36) . Lombardi found that adolescent girls with asthma were more anxious than adolescent boys with asthma (39) . In our study, the percentages of girls and boys having anxiety disorders or generalized anxiety were almost the same; perhaps a severe respiratory illness, which can limit physical activity, problem-solving, and strength, is more likely to affect male self-image and thus lead to anxiety.
Our group of children and adolescents with asthma did not seem to be more depressed than IDDM patients and did not have poorer self-esteem, confirming the results of other studies comparing asthma patients with diabetes patients (40, 41) . However, those asthma patients who had psychiatric disorders had worse self-esteem and worse social competences than did other asthma patients, thus confmning the impairment associated with these mental disorders.
The duration of asthma was significantly longer than that of IDDM in our study population, as asthma generally starts at a very early age. However there was no significant correlation between age or illness duration and psychopathology, consistent with the findings of Siefert and others (36) . Asthma seems to be associated with mental disorders per se. In particular it seems to be more anxiogenic than other chronic illnesses, IDDM in this case, perhaps because of the fear of the potential risk of asphyxia.
Thirty-three to 35 asthmatic subjects were identified as having a psychiatric disorder using a single source ofinformation (clinician or child or parent). Seventeen to 21 asthmatic patients scored positively for a mental disorder by 2 sources of information. Thus in our asthma population, the prevalence of psychiatric disorders was at least 18% (agreement parent-elinician) and up to 23% (agreement child-elinician), with the latter being more sensitive for mainly emotional disorders (parents are often thought to be more able to report on the behaviour than feelings of children). This prevalence of 23% is higher than that in the general French child population (42) (psychiatric disorders, 12.4%; severe mental disorders, 5.9%; emotional disorders, 5.9%; disruptive disorders, 6.5%).
Of our asthma group, 87% suffered moderate or severe asthma, and the prevalence of psychopathology could be lower among children with milder asthma in the general population, as suggested by the epidemiological study in the Isle of Wight (13) . Both our asthma and diabetes patients were recruited in tertiary care centres, where severe cases like brittle diabetes are overrepresented (only 23% ofIDDM subjects had good metabolic control, and 45% had HBAIC > 9.5%) and, moreover, the effects of illness severity on psychopathology are commonly discussed by the different authors.
Although use of the K-SADS-R should result in good specificity and less subjectivity bias than would a simple clinical psychiatric diagnosis, the K-SADS-R's limitations include a poor sensitivity for emotional disorders. Self-questionnaires are generally believed to be very sensitive, but they are not very specific to disorder type (43) . However, there was good correlation between DSM-IV diagnoses and questionnaire scores, and although emotional disorders may have been underestimated, we found that, according to the K-SADS-R, up to 35% of the asthma group had mental disorders. Since the IDDM children were not assessed using K-SADS-R, we cannot conclude that children with asthma had more DSM-IV psychiatric disorders than did those with diabetes. But since the asthma group was compared with a group having another chronic illness and not with a healthy control group as in the study of Kashani and others (19) , we can conclude that asthma in children and adolescents is associated with a risk for psychopathology. It would be useful to have similar data in other countries to see ifour results can be generalized. Psychiatric disorders are a source of added difficulties for children with asthma in their everyday life and may reduce their quality oflife or even compliance to treatment. Children with asthma should be systematically screened for psychiatric disorders so as to allow treatment. 
